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VPDES PERMIT FACT SHEET

This document gives pertinent information concerning the reissuance of the VPDES permit listed
below. This permit is being processed as a Minor, Industrial permit. The effluent limitations contained in
this permit will maintain the Water Quality Standards of 9 VAC 25-260-00 et seq. The discharge results
from poultry processing (slaughter, cut-up, and packaging), poultry processing for pet food, and plant
cleanup. This permit action consists of reissuance and establishment of all applicable effluent
limitations and monitoring requirements.

1. Facility Name and Address: SIC Code:2015

Tyson Foods, Inc.
13264 Mountain Road
Glen Allen, Virginia 23059

Location: 13264Mountain Road, Hanover County

2. Permit No. VA0004031

3. Owner Contact: Name:
Telephone No: (804) 798-8357, ext. 305

4. Application Complete Date: November 5. 2004

Existing Permit Expiration Date: December 2,20Q4

Mr. Steve Dugent Title: Complex Environmental Manager

Permit Drafted By: Clinton T. Shettle Date: March 30.2005
Piedmont Flegional Office

Reviewed By: Curtis Linderman Date: Julv 21. 2005
Public Comment Period Dates: from Oct. 4. 2005 to Nov. 2. 2005

5. Receiving Stream Name:
River Mile:
Basin:
Subbasin:
Section:
Class:
Special Standards:
7-Day, 1 0-Year Low Flow:
1-Day, 1O-Year Low Flow:
30-Day, S-Year Low Flow:
Harmonic Mean Flow:
Tidal?
On 303(d) list?

Chickahominy River / UT
2-XDD001.49
James River (Lower)
N/A
4
ill
m
O MGD
O MGD
O MGD
O MGD
NO
YES

Attachment A - Flow Frequency Determination

6. Operator License Requirements: Class ll

?. Reliability class: N/A

8. Permit Characterization:
(X) Private ( ) Federal O State O POTW

( ) Possible Interstate Effect ( ) Interim Limits in Other Document
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The State Water Control Board's Water Quality Standards includes an antidegradation policy (9
VAC25-260-30). Allstate surface waters are provided one of three levels of antidegradation
protection. For Tier 1 or existing use protection, existing uses of the water body and the water
quafity to protect these uses must be maintained. Tier 2 water bodies have water quality that is
better than the water quality standards. Significant lowering of the water quality of Tier 2 waters
is not allowed without an evaluation of the economic and social impacts. Tier 3 water bodies are
exceptionalwaters and are so designated by regulatory amendment. The antidegradation policy
prohibits new or expanded discharges into exceptionalwaters. The limitations in this permit
were developed in accordance with $ 303(dX4) of the Clean Water Act. Therefore,
antidegradation restrictions do not apply.

The antidegradation review begins with a Tier determination. The UT Chickahominy River is
determined to be a Tier 1 waterbody because it is listed as impaired on the Virginia's Section
303(d) Total Maximum Daily Load Priority List and Report due to violations of the General
Standards (Benthics) (VADEQ 1998 and 2OO2).

15. Site Inspection: Date Januarv 4. 2004 Performed by Clinton T. Shettle

Effluent Screening & Limitation Development:

Basis for Effluent Limitations - Outfall 001

1 6 .

PARAMETER BASIS
PH State Water Quality Standards
BODS Chickahominv Water Standards
Total Suspended Solids (TSS) Chickahominv Water Standards

TRC Water Quality Based Effluent Limitations
WQBEL)

Fecal Coliform (CFU/1 00 ml) ELG - BPT
DO State Water QualiW Standards
Total P Chickahominv Water Standards

Total N

Best Available Technology economically
achievable (BAT) effluent limitations from
EPA's 40 CFR Part432.113, final rule. The
facility's max. 30-day ave. product production
level is 18.5 million lbs./month (over the ELG
threshold of 100 million lbs./year).

Ammonia-N Chickahominy Water Standards and 40 CFR
Part 432.1 1 2 (Subpart K)

E. coli (CFU/100 ml) State Water Qualitv Standards

TKN
Guidance Memo. 05-2009, VPDES Nutrient
Limitations for Significant Dischargers to the
Chesapeake Bav (GM 05-2009)

Zinc State Water Quality Standards
Settleable Solids Chickahominv Water Standards

Oil& Grease (as n-hexane
extractable material, HEM)

Best Practicable Control Technology currently
available (BPT) from 40 CFR Part 432.112,
final rule and 40 CFR Part 136.3

Total Phosphorus-Monthlv GM 05-2009
Total Phosphorus-vear-to-date GM 05-2009
Total Phosohorus-calendar vear TMDL ryA SWCB approved 3/15/05)
Orthophosphate GM 05-2009
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D.4. Nutrient Enriched Waters/Chesapeake Bay Nutrients Reopener
Rationale: Rationale: Policy for Nutrient Enriched Waters, 9 VAC 25-4Q-10 allows
reopening of permits for discharges into waters designated as nutrient enriched if total
phosphorus and total nitrogen in a discharge potentially exceed specified concentrations.
The policy anticipates that future total phosphorus and total nitrogen limits may be
needed.

D.5. Water Quality Criteria Reopener
Rationale: VPDES Permit Regulation, 9VAC 25-31-22O D requires effluent limitations
to be established which will contribute to the attainment or maintenance of water
quality criteria.

D.6. Notification Levels
Rationale: Required by VPDES Permit Regulation, I VAC 25-31-200 A for all
manufacturing, commercial, mining, and silvicultural dischargers.

D.7. Compliance Reporting Under Part I A
Rationale: Authorized by VPDES Permit Regulation, I VAC 25-31-190 J 4 and 2201.
This condition is necessary when pollutants are monitored by the permittee and a
maximum level of quantification and/or a specific analytical method is required in order to
assess compliance with a permit limit or to compare effluent quality with a numeric
criterion. The condition also establishes protocols for calculation of reported values.

D.8. GroundwaterMonitoring
Rationale: State Water Control Law $ 62J-44.21 authorizes the Board to request
information needed to determine the discharge's impact on State waters. Ground water
monitoring for parameters of concern will indicate whether possible lagoon seepage is
resulting in violations to the State Water Control Board's Ground Water Standards.
(see Attachment H)

D.9. Total Maximum Daily Load (TMDL) Reopener
Rationale: Section 303(d) of the Clean Water Act requires that Total Maximum Daily
Loads (TMDLs) be developed for streams listed as impaired. This special condition is to
allow the permit to be reopened if necessary to bring it into compliance with any
applicable TMDL approved for the receiving stream. The re-opener recognizes that,
according to Section 402(o)(1) of the Clean Water Act, limits and/or conditions may be
either more or less stringent than those contained in this permit. Specifically, they can
be relaxed it they are the result of a TMDL, basin plan, or other wasteload allocation
prepared under section 303 of the Act.

D.10. General Permit Clause
Rationale: The Virginia General Assembly, in their 2005 session, enacted a new
Article 4.02 (Chesapeake Bay Watershed Nutrient Credit Exchange Program) to the
Code of Virginia to address nutrient loads to the Bay. Section 62.1-44.19:14 of the law
requires the development of a watershed general permit that authorizes point source
discharges of total nitrogen and total phosphorus and provides for the control of those
nutrients in lieu of the individual VPDES permits, unless the individual permits contain
more restrictive limits that are necessary to protect local water quality. That section of
the law also sets forth various items to be contained within the general permit. Section
62.1-44.19:15 sets forth the requirements for new and expanded dischargers which are
captured by the requirements of law.
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21. Changes to Permit:

CHANGES TO OUTFALL OO1, PART I.A

Parameter
Effluent Limits

Monitoring
Requirements Reason Date

From To From To

001 Flow

(MGD)

Cont.
Rec'd

1AtVe.

TIRE

Contin
-uous

Clarification. The facility's
flow measuring equipment is
the'TlRE" type.

006 F.Col.
(cFU/100
ml.)

NL Ave.

400Max

ELG-40 CFR Part 432.112 1/05

013 TN
(mg/l)

103 Ave

147Max

ELG-40 CFR Part 432 9lo4

013 TN
(kg/d)

487 Ave

695Max

ELG - 40 CFR Part 432 9l04

006 F.Col.
(cFU/100
ml.)

120 E.col i

(#/100m1.)

200
Geo.
mean

Fecal
coliform

126
Geo.
mean

E. coli

Reflects changes in bacterial
monitoring from Fecal
Coliform to E. coli. (GMOg-
2007\.

3/03

039
Ammonia
(as N)
(ms/l)

8.0
Max.

40 CFR 432.112 (Subpart K)
Daily Max. requirement

combined with Chickahominy
Standards Mo.Ave.

requirement.

1/05

068 TKN NL
Mo.Ave 2/Mo. Guidance Memo. 05-2009 5/05

196 Zinc
(ug/l)

Tot. recov.

1 90 Ave
& Max

WQS,9VAC25-260, see
attached MSTRANTI and

STATS analyses.
2lo4

389 Nitrate
+ Nitrite
(as N)

NL Ave 2/Mo. Guidance Memo.05-2009 5/05

500 0&G
(ms/l)

10 Ave.

15 Max.
1AA/e.

Replaced by O&G (as HEM)
monitoring as per 40 CFR

Part 432.112 and Part 136.3
1/05

791 TN
kg/Mo. NL Max 1/Mo. Guidance Memo.05-2009 5/05
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Variances/Alternate Limits or Conditions: None

Public Notice Information required by 9 VAC Z5-81-Z1O B:
All pertinent information is on file and may be inspected or copied by contacting Clinton T.
Shettle at:

Piedmont Regional Office
4949-A Cox Rd
Glen Allen, VA 23060
(804',) 527-5032
ctshettle @ deq.virginia. gov

Persons may comment in writing or by emailto the DEQ on the proposed permit action, and
may request a public hearing, during the comment period. Comments shall include the name,
address, and telephone number of the writer, and shatl contain a complete, concise statemeniof
the factual basis for c_omments. Only those comments received within this period will be
considered. The DEQ may decide to hold a public hearing if public response is significant.
Requests for public hearings shall state the reason why ahearing is requested, the nature of the
issues proposed to be raised in the public hearing and a brief explanation of how the requester's
interests would be directly and adversely affected by the proposed permit action. Following ihe
comment period, the Board will make a determination regarding the proposed permit action.
This determination will become effective, unless the DEQ grants a public hearing. Due notice of
any public hearing will be given.

Additional Comments:

Staff Comments:

a. Reduced monitoring was not evaluated for this facility due to Warning Letters issued:
February 4,2004 (WL #W2004-01-P-1008), November 19, 2009 (WL #W2OO3-10-p-
1009), and June 18,2OOZ (WL #W2002-0S-p-101 1).

b. The Lagoon Closure Plan contained in the current permit (Part 1.D.7 and reissued
through Part 1.D.1) is continued in this reissuance and enclosed. (see Attachment l)
The lagoons on site are intact, contain water, solids and are being considered for future
enhancement of nutrient removal.

c. The Groundwater Remediation Plan contained in the current permit is continued in this
reissuance. Groundwater well monitoring results were analyzed tor significant
differences from the upgradient well using Ttests and non-parametric tests
(see Attachment H)

23.

24.

D.9

Total Maximum Daily t_oaO 1f
water Act requires that Totar Maximum Daily Loads (TMDLs) 

'ne 
o"u"rop"J

for streams listed as impaired. UT chickahominy is impaired. The tMdL was
adopted by the State Water Control Board 3/15/05.

D.10-
D .13

Added to reflect GM0S-2009:
Oischarceslq the Chesapeake Bav WitersfreO

D . 1 4 Schedules of Compliance for E.coli, Zinc, and TMDL Lirnits
c E wET - reflects new guidance for whole Effluent Toiicity testngGMoOzol2)
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o Flow Frequency Determination

o Flow Frequency Determination request



, 3

MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL
Piedmont Regional Office

4949.A Cox Road, Glen Atten, VA 23060-6298

SUBJEGT: Flow Frequency Analysis Request

ip

TO:

FROM:

DATE:

Jennifer V. Palmore

Clinton T. Shettle

August 31,2004

37.41', 47" N 77" 33',02" w
Latitude Longitude

ALITY

804t527-5020

& any new or proposed outfalls.

Modification

Please provide flow frequencies at the locations listed below. I have the following:
A copy of the previous Flow Frequency Determination (if appl
A copy of a topo map showing the location of each existing or

Permit rype: t",o, 
@@ Municipar Individuar stc

(circle all that

Facility Name: Tvson Foods. Inc. - Glen Allen permit Number:V

PermitAction: lssuance /
Reissuance V

Current Expiration Date: December 2. 2004

Topo Map: Glen Allen (127 A)

Outfall Description:

a .  0 0 1  3 7 " 4 1 ' 5 7 " N  7 7 " 3 3 ' 0 3 " W
# Latitude Longitude

002
4
fr

b .

Receiving

Receiving

Receiving

Receiving

Latitude Longitude

d .
.t+
t Latitude Longitude

Comrhents:
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Tyson Foods. Inc.
Glen Allen. VA Line Drawins

Live Receiving
Kill & blood collection

Scalding & de-feathering
Evisceration and chilling

Pack out & shipping
Total Volume (825,938)

Boiler Blow Down ( 10,000 pgd)

Sanitary Sewage (5,000 gpd)

Trucks, Carage and Coops (5,000 gpd)

Max Treated Storm Water (52,000 gallons)

Decant from waste sludge
lagoon (48,000 gpd)

,/' \
/ Dissolved \

Flotation
( I ,00s,938

\ 
*o) 

-/

7-day
Flow
Equilization
Basin
Total Volume
2,s00,000

Complete Mix Activated Sludge \
Nitrifi cation - Denitrifi cation

(1,053,938 gpd) -/
----('

Rapid Sand Filtration
(1,003,938 spd)

Chemical Precipitation
(1,003,938 gpd)

Disinfection and
(1,003,938 spd)

ou 00r
Sample
Point

, / \
/ Aerated \

Waste
Sludge

, Lagoon

Y,ooo*y
Reuse/Recycle

Treated Elfluent
(160,000 epd)

Max Untreated Storm Water
Flow

(78,000 gallons)

Discharge to receiving stream
unnamed tributary of Chickahominy

River - Outfall 002
(843,938 gpd)

Land Application
1,000,000

gallons per year
to private
conFactor
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o Glen Allen topographical maps

q
g permit No.: VA0O04O31

Fact Sheet Attachments

ATTACHMENT C
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ATTACHMENT D

o Facility pH Data
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ATTACHMENT E

. MSTRANTI and STATS printouts

Permit No.: VA0004031
Fact Sheet Attachments
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313112005 3:28:46 pM

Facility = Tyson Foods, Inc. _ Glen AlfenChemical = Chloride
Chronic averaging period = {WLAa = eodoob' -r,ft-
WLAc = 230000 l"i ti
Q.L. = |OOO /t,t ,  

' / '

# samples /mo."= 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 90000
Variance = 2g16000
C.V. = 0.6
!]th percentite daily values = 219OOT.
!!th percentite 4 diy average = iqgtqt.
97th_percentile 30 Oiy averige= 1 08544.
# < Q . L .  =  e
Model used = BpJ Assumptions, type 2 data

No Limit is required for this material

The data are:

90000 -r"l/, <- )'"tt f*tz* 
f 

at {r.U "t, tii/E .**;n4

Ertv1.-rc) ("-rt",o,rru, hvt ., |l.L

(tr,W*r, ,.5 .htJ,y-t 7 
.n,
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7/28/2005 5:41:53 pM

Facility = Tyson Foods, Inc. _ Glen AffenChemical = Zinc
Chronic averaging period = 4
.lvlAa = 1ed 7;1, 

-- -
WLAc = 190 

-zt"l/,

Q.L. = 0.01
# sampleshlo. = |
# samples/wk. = 1

Summary of Statistics:

# observations - 1
Expected Value = 184
Variance = 6464.16
C.V. = 0.6
97th percentile daily values = 326.07797th percentile 4 diy avera ge = ;ZZ.g+l97th_percentite 30 oiy averig"= Jot.ot t# < Q . L .  =  Q
Model used = BpJ Assumptions, type 2 data

A limit is needed based on Acute ToxicityMaximum Daily Limit = 1gO
Average Weekly limit = 1gO
Average Monthly Llmit = 190

The data are:

1g4 .,'% +- k"ta ldra^ f*' lL 
k*+rt. ;  L,-<-o-

Pru*,-J Lo+-o-wt.t""" , r!*t ,
L^,t-r-"WyK3,*-"f LLLLL7 s""h"/'du k&.a tfztfl .

;lr+l"t



Facifity = Tyson Foods, tnc.-Glen Allen
Chemical = Nickel (w/ Clean Uetats Sampling)
Chronic averaging period = 4
WLAa = 2g0 -run,i,
WLAc = 32 ,t_,lL
Q.L. - 1 '/

# samples/mo. - 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 2.5
Variance = 2.25
c.v. = 0.6
97th percentile daily values = 6.0g354
97th percentile 4 day averag€ = 4.15947
97th percentile 30 day averlge= 3.01513
# < Q . 1 .  -  0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

2'5 )',/' *- fittu i*4;^ f,,,* A ! [ *^ Lnu;tn],r,," t,l*-(
(',(..si.r .,L(,n, irJ,,., Slr.l7

|\nt r'\4

,  , - , r  f  
'

, ( ,."L;,*, \ lttLtnl a
, i  t '

j : t t 'y : ,  t  lak- t t  i l t  :  in  l / , . l iq'  
|  , / t . l r  '



Permit No.: VAOO04031
Fact Sheet Attachments

ATTACHMENT F

o whore Efffuent roxicity (wET) Testing memorandum and information
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ToxicsLl/anagement program anc#xicity Test Data Review:Tyson Foods, Inc.-Gten A'en, VpDES Feimit No. VA0004031Page 2 of 3

DATA SUMMARY

Acute Toxicity Tests using pimephales promelas

Chronic Toxicity Tests using

3

CONCLUSION AND RECOMMENDATION

Results of the acute whole effluent toxicjty tests performed on sampres since the permit reissuance in1999 to 2004 indicate compliance with th; TMP in the current permit. During this time period, all testsresulted in an LCso> 100o/o. No further testing for acute toxicity will n" oqrirEo.

Chronic testing performed by the facility in 2003 and 2004 has indicated reproductive N.ECconcentrations of 90% and 50%. The 2004.test resulting in 5o% was retesied with 1loo/osurvival andreproduction; however, the 2003 test of 90% was not rei-ested, which would indicate noncompliance withthe permit. statistical evaluation of the data would indicate that a l imit of 
"n 

ttoec 2 6g0/o(1.44 TUc) isneeded' Five of six of the annual chronic leg!9 leet the proposed limit, but given the sensitivity of thestatistics when used on data where there is "0" flow in the receiving stream ,"no t"r, than 10 data potnts,it will not be included at this time. Instead, it is recommended thatlhe current annuat chronic testfrequency be tncreased to quarterly throughout the life of the permit, alternating between the chronic 3-brood static renewal survival and reproduition test with c"rio'a"pi'i;;;;;;d the 7-day survivar and

PERCENT
SURVIVAL IN

!00Yo EFFLUENT
LABORATORY

1"'Annual  -  May 2000 Water fecn-otogGs ana
2nd Annual - June 2001

4'n Annual - June 2003

5th Annual - June 2004

Test Result
NOEC

SURV/REPRO
LABORATORY

1't Annual - May 2000

2no Annual - June 2001

3'o Annual - June 2002

4th Annual - June 2003

Sth Annual - May 2004

5'n Annual retest - June 2004



DRAFT WHOLE EFFLUENT TOXICITY (WET) TESTTNG LANGUAGE FOR VPDES PERMIT NO.vA0004031

E. wHoLE EFFLUENT TOXtctTy (wET) TEST|NG

1 . Bioloqical Monitorinq

F$

a .

f n accordance with the schedule outl ined in Part l.E.2.,the permittee shall conductquarterly chronic toxicity tests for the duration of the p;r*t rhe permittee shall
3311"" 

24-hour flow-proportioned composite samptes or nnal efftuent trom ouiiarr

The chronic tests to use are:

chronic 3-Brood static Renewat survivar and Reproduction Test usingCeriodaphnia dubia (for quarters in odd nrrO"i"O VJJ,.-,;
chronic 7-Day static Renewal survival and Growth rest using pimephales
promelas (for quarters in even numbered years)

These chronic tests shail be conducted in such a manner and at sufficientdilutions (minimum of_five dirutions, derived geomet;i;;rrv) to determine the"No observed Effect concentration" (NoECi ror. .uriu"i'lno reproduction orgrowth. Resurts that cannot be determined (i.e., a ,,ress'than, 
rubgcu"rr"i'are not acceptable, and a retest will have to be performed within thecompliance period for which the test was performeo. ieport the LCso at 4ghours and the lC25 with the NOEC,s in the test report.

The test dilutions should be able to determine compliance with the followingendpoint:

Chronic NOEC of 6g0/o equivalent to a TU" of 1.44

The permittee may provide additional samples to address data variability.These data shall be reported and may be included in the evatuation ofeffluent toxicity. Test procedures and reporting shall be in accordance withthe WET testing methods cited in 40CFR 136.a.

The p-ermit may be modified or revoked and reissued to include pollutant
specific limits should it be demonstrated that toxicity is oue to specificparameters. The pollutant specific limits must contiol the toxiciiy of theeffluent.

b.



_ 
ws@A€

,a.u

6/1312005 4:50:21 pM

Facility = Tyson Foods, lnc._Glen Allen
Chemical = Chronic WET witn C. Dubia
Chronic averaging period = 4
W L A a  -  3  

v ' - - . ' - -

WLAc - 1
Q.L.  -  1
# samples/mo. - 1
# samples/wk. = 1

Summary of Statistics:

# observations = 6
Expected Value = 1.1g5
Variance = .S05S21
C.V. = 0.6
97th percentile daily values = 2.gg359
97th percentile 4 day average = 1.971Sg
97th percentile 30 day averige= 1 .42917
# < Q . 1 .  -  0
Model used = BpJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 1.46257478405g2g
Average Weekly limit = 1.4625747g405323
Average Monthly Llmit = 1.4625747g405923

The data are:

I

1't
1
1
2
1 . 1 1



NPDES PERMIT RATIN@ORK SHEBT

NPDES NO. VAOOO4O3I

Facility Name: Tvson Foods. Inc. Glen Allen_

City: Glen Allen. (Hanover Count")_

Receiving Water: UT Chickahominv River

Reach Number:

:ii':ff[#;:;:fr:';:::,';!;wer ptant (src=4st r) with one or more
l. Power outpu"t SOO fuf fil o,
? I ny:l;"r;;;;il; 

ur sreater (not using a cooling pond/lake)

iq\ Siillri 
water discharge greater than 25yo of therecerving stream,s

YES: score is 600 (stop here) fi NO (continue)

PCSsICCode: FAc:oR 1: Toxic poilutantpotential
r"a,Ji'ri"i..t.!o!co&, u,.iJ$ffi$i:::l:.#*,6ruifri"ii,,
Determine the Toxicitlt potentia!rtom Appendix A' Be sure to use the TorAL toxicity potentiar corumn and check one)Toxicity Group Code points

,. ̂ N_o process 

r v'r' Toxicity Group code Points Toxicity Group codewasrestreams 0 g 
3. 3 15 7. 7

g r .  r  5  4 .  4  2 0  8 .  82 .  2  r c  . 5 .  5  2 5  s .  s
6 .  6  3 0  1 0 .  l 0

FACTOR 2: FloVstream Flow Volume (Conplere either Section A or Section B; check only one)Section A Wastewater Florv Only Considered

Wastewater Type
(See Instructions)
Type I: Flow < 5 MGD

Flow 5 to l0 MGD
F l o w >  l 0 t o 5 0 M G D
Flow > 50 MGD

Type II: Flow < I MGD
F l o w l t o 5 M G D
Flow > 5 to l0 MGD
Flow> l0 MGD

Type III: Flow < I MGD
F l o w l t o 5 M G D
FIow > 5 to l0 MGD
Flow> t0  MGD

Code

l l
t 2
t 3
t 4

z l

22
z3

24

3 l
32
J J

34

Points

0
l 0
20
30

I O
20
30
50

0
l 0
20
30

Regular Addition
I)iscretionaryAddition

;:.",ff|*r.. 
but no starus change

';,*:;fiff:t"'a municipat separarc sbrm sewer serwns a poputation

I l3?;'""ffJs7oo (stoP here)

Points

J )

40

45

50

Code Number Checked: l_

Total Points Factor l: 5_

Section B _ Wastewater and Stream Flow Considered
Wastewater Type a.*."::l:T[..am Wastewarer Concenfarion()ee lnstructions) at Recervrng Sbeam Low Flow

Code points

4 l o

12 l0

43 20

5 l  o

52 20

53 30

Type VIII:

Type II:

< l 0 y o

l0 yoto < 50 o/o

> 50yo

< 1 0 0 h

I0 Yo to <50 %o

> 50yo a

Code Checked from Section A or B: 53
Total points Factor2: J6-



A Yes
Code points
;  l 0

ls the recei,ing voter in conpliance vith applicable water qu(rlitv stctndards for polhttants ther ore water quolity- !itnitecl in rhe pertnit?

A yes 
Code points

)
C. Does tlte efrluent dischargedfrom this facitin exhibit the reasonoble porentiar ro viorare water quarity stondards due to .whore efiruent toxiciN./

Code points

CodeNumberCheckecl: A l B I C l*

Po in t sFac to rs :  A  l 0  +B_0  +C l0  =  Z0  TOTAL

FACTOR 6: proximity to Near Coastal Waters
Base Score: Enterfow code here (from Foctor 2): 53

Check appropriate f-acility HpRI Code (fiom pCS):

|IPRI# ('ode HpRI Score

l t 2 0
2 2 0
3 3 3 0

4 4 1 0
5 5 2 0

tIPRI code checked: 4

Llase Score: (HPRI Score) 0 X (Multiplication Factor) 0.6

B. ,ldditional Points NEp program
For a facilitlt that hos an HpRI cocle of 3, does
the faciliN (lischorge to one ofthe estiaries
enrolled in the Ntttional Esttnrtt protection
(NEP) program (see instnrctions) or rhe
Chesapeake Bav?

Enter the multiplicationfactor that corresponds to theflow code: 0.6

Code Points
Yes I l0
N o 2 0

CodeNumberChecked: A . l  B_ C 2

P o i n t s F a c t o r 6 :  A _ q _ + B _ + C  0  :  0  T O T A L

No

No

I O

0

I

z

A Yes

No

Flow Code

I  l .  3 1 .  o r  4 l
12,32, or 42
13 ,33 ,  o r43
l4 or  34
2 l  o r 5 l
22 or 52
23 or 53
24

= 0 (IOTAL POINTST

iUlxt I t ip I i ca t io n Fd c to r

0.00
0.05
0 .  l 0
0 . t 5
0 .  l 0
0.30
0.60
r .00

,ldditional Points Great Lakes Area of Concern
For afacilin that hos an HpRI coele of 5, does the facitity
discharge.anv of rhe pollutants of conier:, into oniii'tii'
Creat Lakes'31 areas ofconcern (see Instnrctions)-" 

'

Code Points
Yes I l0

E N o  2  0



# e
p Permit No.: VA00O4O31

Fact Sheet Attachments

ATTACHMENT H

o Groundwater data evaluation

o Groundwater Remediation Plan (1l9t92approval & lol2ltgl supplementat letter)
o 10l21lg1 Groundwater contour map
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'itr

g hp
':""1'il:#:i,T]ff:::ilTffT:T-j'ffj,::udenrs r-rest (at a sro Levetor sisniricance)

Permit Number
Facility Name
Parameler
What is the number of obsewhar is the number or or"J:j,T: ,l ,H:l ll:lTnffiini.,:,'i

Background

t  0 .1
2  0 . 1
3  0 . 1
4  0 . 1
5 0.o5
6 0 .18
7 0.6
8 0.5
9 0.05

10 0.24
l.t  0.05
12 0.08
1 3  0 . 1
1 4  0 . 1
15 0.06
16 0.05
17 0.08
1 8

1 9

20

X6(ave) = 9.149

Tu= 1.746
T' = 1.746

v400040.31
Iyson Foodsr fncrclen Allen.

[X.-X.(ave)]z

1  15 .196
148.037

1 1.785
159.591
202.577

4019..t87

80.408

32.1 16
582.399

66.'145

40.1 06
2s.330

3587.6s8
36.396

5246.531
45.793

39.276

0.000

0.000

0.000

.J

Monitored Site

79.3

56.4
72

81.2
82.8
5 .17

59.6

62.9

92.7
76.7

74.9
73.6

8.67
74.6
141

6 1 . 8
62.3

[6-X6(ave)Ja

0.002
o.oo2

0.002

0.002
0.010

0.001
0.203

0.1  23
0.010

0.008

0.010
0.005

0.002
0.002
0.008
0.010

0.005

0.000
0.000

0.000

= 0.025
= 902.408

7"r", = 9.390

Wu= O.OO'I
W' = 53.083

T -'@mp - 1.746

sl2

sr2

X,(ave) = 68.567

(from lookup table)

= [(X61-Xs(ave))2+(X6r-X6(ave))2... (Xs"-X6(ave))](n6- 1 )= [(X.'1 -X.(ave))2+(X,2-X.(ave);2.. 
(X,n-X.1avef l.yh,-.l I

= [Xr(ave)-X6(ave)/sqrt(s,2/n. + s6?n6;

= so2/nr
= s.?n.

= (Wo*fo + W,*T.)/(W6 + W.)

There is a significant increase in this parameter

T-TEST (draft a).xts



3 b
% Levet or signiric;ce)To use this spreadsheet, prease fiil in onry lhe shaded boxes.

Permit Number
Facility Name
Parameler
What is the number of obser
whar is the number o, or,J]]i]l: ,: ,H f ::::-",ffi::.1'i..]il

Background

.t 
0.1

2  0 . 1
3 o . j
'4 

0.1
5 0.05
6  0 . 1 8
7 0.6
8 0.5
9 0.05

10 o.24
r I 0.05
12 0.08
1 3  0 . 1
14 0 .1
15 0 .06
16 0.05
17 0.08
1 8
t o

20

Xb(ave) = 0.149

VA0004O3I;,, ',,,, ,, ,,
Tyson Foods, Inc.-Glen Ailen
Ammonia (Well 4)

,: lV:,
" lVil

IX,-X,(ave)J2

0.029
6.098
1 . 5 1 4

0.001

21.442
472.218

0.690

0.398

9.184
o.282
o.448
1 1.692

104.028

28.831

14.058
12.598

9.299

0.000
0.000
0.000

Monitored Site

10.7

8.4
1 2 . 1

10.9

I  c . 5

32.6

11.7
't  1.5

13.9
1 1  . 4
'to.2

7.45

0.67

5.5

7 . 1 2

7.32

7.82

[X6-\(ave)]2

0.002
0.002
0.002

0.002

0.0r0
0.001

0.203

0.1 23
0.010
0.008
0.010
0.005

0.002

0.002

0.008

0.010
0.005

0.000
0.000

0.000

X,(ave) = 10.869

1.746 (from tookup table)
1 .746

T

rb

s.'
= 0.025
= 43.301

T*, = 6.715

Wu= 0.001
W. = 2.547

= [(Xb,'-Xb(ave))2+(X6.-X6(ave))2...(Xbn-Xb(ave))?(nb-t)
= [(X.1-X-(ave))2+(X,.-X,(ave))2..(X.n-X.(avell.yt".-f 

l

= [X.(ave)-X6(ave)/sqrt(s.2/n. + so?n6;

= soz/nu
= sr2/n,

= (Wo*fo + W.*T-)/(W6 + W.)
T -'6mp -

There is a

1.746

significant increase in this parameter

T-TEST (draft a).xts



b? g
,:T:1il:i::J.TT,i,'""::";TffT:Tj.'*tr::uden's t-rest (at a so/o Levetor sisniricance)

Permit Number
Facility Name
Parameler
What is the number of obsewhat is the number o, or,Jl,'ff,l,'i::l"l;:Tuffiil.1.i,lii

Background

1 2

2 Z

3 2

4 2

5 2
6 Z
7 Z
8 2
9 2

1 0 2

1 1  2
1 2 2

1 3 2

1 4 9
1 5 2

1 6 2
1 7 2
1 8

1 9

20

&(ave) = 2.353

Tb - 1.746
T' = 1.759

sb2 = 1.493
s.2 = 8.369

Trtr = 3.788

Wu = 0.088
W. = 0.523

Tonp= 1.751993185

VA000,4991,1,,,.,,.,,,,' 1'. ;. . i
Tyson FooG; Inc.€len Allen l
BOD (Weltg) 

,, j a

; 16i

ffi-X,(ave)12

13.598

21.973

1.723

7.223
10.973

o.473
o.473

32.348
o.473

10.973

10.973
0.098

1.723
s.3€
5.348
1.723
0.000
0.000

0.000

0.000

Monitored Site

9

1 0

4

8

2
o

o

1 1

o
' 2

2
5
4
3 .

3
4

8l-)rL(ave)J,

o.125

21.595

o.125

0.125
0.125

o.12s
o.125
0.125

o.125

0.125

0.125
o.125

0.125
0.419

o.125
0.125
0.125

0.000
0.000

0.000

Xm(ave) = 5.313

(from tookup table)

= [(&,-]ib(ave))r+(X52_]i6(ave)2...()qn-&(ave))?(nb- 
1 )= [(X,1-X,(ave))2+(X..-X,(avep2..1x.n_X.1ave 

D"! (n^-tl

= [X.(ave)-X6(ave)/sqrt(s,?n, + s6z/n6;

= su2/nu
= sr?n6

= (W6*fo + W_*T'/(W6 + W.)

There is a significant increase in this parameter

T-TEST (draft a).xts



Permit Number
Facility Name
Parameter
What is the number of obser
what is ,n" 

",;;;;;:|.::ns 
in rhe set or backsrcvations in 
"" *;;;;il"T:::,?,:,'I

Background

1 4

2 g
3 2
4 2
s 2.1
6 2.6
7 g

8 2

9 4
l o z
t 1  s
1 2 s
1 3 2
1 4  1
1 5 8

1 6 3

1 7 6

1 8 : t  r , : : :  .  
' , , ,

1 9  . 1 . .  '  , , ,  '
2 0 ,  .  :

X6(ave) = 3.971

Tr = 1.746
Tm = 1.746

sbt = g.1g2
srz= 51.221

Trtrr = 22.324

Monitored Site

53
52
47
43

s9.6

49.6

47

45

41
36

39
39
38
38

38

38

33
t  '  '  ' , .  . .  i

i  
.  

: 1 i :  .  :

:  - : : t . , ,  . " . r , : j j i

. '  :  
' - t

Xm(ave) = 43.306

(from lookup table)

= [(&r -Xr(ave))2+0(a-&(ave))2._(&"_&(ave))?nu_ 

1 )= (X,1-X.(ave))2+(X.z-X,(ave)f 
r","-r,r"r"ll ifi,*r,

There is a significant increase in this parameter

= [\(ave)-]16(ave)/sqrt(s,?n. 
+ su?no)

..Yo= 0.187 = so?no
W,= 3.013 =slrrn,

T*"p= 
1.246 =(Wr*Tr+Wr*Tr/(Wr+Wr)

[X6-X6(ave)J2

0.396
o.137
1.879
1.879

0.450

0.594

0.137

1.879
0.396
1.879

2.655
2.655
1.879

5.620

21.431

0.137

6.914
0.000
0.000
0.000

[X,-X,(ave;;2

93.976
75.588
13.647

0.094
265.498

39.616

13.647

2.870
5.317

53.376
18.541
18.u1
28.152

28.152

28.1s2

28.152
r06.211

o.000

0.000
0.000

T-TEST (draft a).xts



hs b
;7" Lev etor Sign iti;nce,lTo use lhis spreadsheet, please 'it in onry the shaded boxes.

Permit Number
Facility Name
Parameter

What is the number of obser
what is the number of or.J:ff: ,,; ;i: :l I ;Tjffi i:,11".:;i

vA0004031

Tyson Foods, Inc.€len Allen
Chloride (We[ 4)

, 17:
, ,,, ,. t. : ,1,:7!:

fi,-X,(ave)lz

95.120

248..t55
217.649

248.15s

1.830

54.066

60.108
7.579
14.085

9652.485

1.555

22.590

22.5W
33.095

18.038
22.590

22.590
0.000
0.000

0.000

Background

1 4
2 3

3 2
4 2

5 2.7
0 2.6
7 g

8 2

9 4
1 0 2
1 1  s
1 2 5

1 3 2

1 4  1
1 5 8

1 6 3
1 7 6

1 8

1 9
20

Xb(ave) = 3.371

Monitored Site

t c

o

1 0

9
23.4

17.4

1 7

22
21
'123

26
20

20

1 9

29
20

20

[}[-X6(ave)]2

0.396

0.137
1.879
'1.879

0.450

0.594

0.'137
1.879

0.396
1.879

2.655
2.655

1.879

5.620

21.431
o.137

6 . 9 t 4

0.000
0.000
0.000

T

sb'= 3.182

S.2 = 671.gg3

T"to, = 3.394

Wr= 0.187
Wr = 39.494

T -'@mp - 1.746

X.(ave) = 24.753

1.746 (from lookup table)
1 .746

= [(Xbr-Xb(ave))2+(Xs2-}G(ave))2...0;n-Xb(ave))2y(nb-t)
= [(X.1-Xm(ave))2+(X.2-X.(ave))2..(X.n-X-(ave))ry(n,_ 1 )

= [X.(ave)-X6(ave)/sqrt(s.?n. + so2/ns;

= sr2/nr
= sr%.

= (Wo*fo + Wr*Tr)/(W5 + W.)

There is a significant increase in this parameter

I-TEST (drafl a).xts



cochran,s Approximatio 
i'&

ro use rhis,ilil";il::";?"""ffT:T::ytr":,:den's r-resr (at a s%Lever or.,nn,,,Y*",

Permfi Number
Facility Name
Parameter
What is the number o, obsel
whar is ,n" ;,;;;;;.:;:j,:: 

in rhe set or backsround dara (nb)?varons ,n the set of monitoring data (nD)?
. Background

1 7

2 2 4

3 3 1
+ 1 9

5 3 0
6 3 0
7 1 5

8 1 5

9 1 5
1 0  1 5
1 1  1 9
12 21
tg  15
1 4  1 5
1 s  1 5
t 6  t s
17 27
1 8 :  I : : . , ,  

, ,
1 9 i  ' 1 .  1 : . , .  , , , i r ,

2 O ,  ' , :  .  : ' t : :  . '

Xr(ave) = 65.865

(from tookup tabte)

= [(X6,-[(ave))r+(&a_]b(ave))r._(\n_X(ave))f/(n6- 
r;= [(X,1-X,(ave))2+(Xr2-X.1ave))...ffi"-Xr(ave; 

)2y(n.-1 )
= ffi (ave)-X6(ave)/sqrt(s,?n, 

+ sr?nu)

= s5?n6
= s.?n.

= (%"Tr + W,"7,/(W6 + W')

Monitorect Site

45

72
60

1 1 9
70.7

85
37

58

68

58
64

92

58
5 t
58
67
57

' , ' l ' '
: .  , :

:

[\-X6(ave)]2

r51 .145

22.145

137.o28

o.o87
114.616

114.616
18.439

18.439

18.439
18.439

0.087
2.910

18.439
r8.4it9
18.439
18.439

59.381

0.000

0.000

0.000

ffi.X,(avef

435.336

37.642

34.395
2823.359

23.380
366.159

83i|.171

61.854

4.559
61.854

3.477
683.054
61.854

220.959
61.854

1.289

78.583

0.000

0.000
0.000X6(ave)= 19.294

Tb _-

T . =
1.746

1.746

= 46.846
= 362.049

sr"
s.2

T.t. = 9.496

Wr= 2.756
W- = 21.297

T-rp = 1.746

There is a significant increase in this parameter

T-TEST (draft a).xfs



Cochran,s Approximatic 
F

ro use rhis '#;il;:il":iil?"""ffT:n:m:den*s r-resr (at a *o/oLevelof .,n",,,P."",

Permit Number
Facitity Name
Parameter
What is the number of obserwhat is ,n" 

""r* JiJi-Jljl'"ns 
in the set or backsro

vations in,n";;;;ffiund data (nb)?
ng dara (nJ?

Monitored Site

0.01
0.01
0.01

0.01

0.05

0.01

0.02

0.02

0.02
o.o2
0.34
o.03
0.02
o.o2
0.02
0.02
0.o2

'  ; i : l  r i l ,  i  1 , . : : i  i  i l

1

2
3
4

6

7

I

I
10
1 1
12
1 3

14

t 5

16

1 7

1 8
1 9 ,  , l

2 0  ' , :  ,

Xr(ave; = 6.936

Background

0.01
0.01
0.01
0.01
0.05
0.01
0.1 1
0.02
0.o7
0.02
0.05
o.14
0.o2
0.o2
0.02
0.02
o.o2
, ,.i l , ,.i, .-ni'  

. .  '  r  t : . .

: "

[&-X5(ave;;,

0.001
0.o01
0.001
0.001
0.000
0.001
0.005
0.000
0.001
0.000
o.000
0.011
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Dh-}i"(ave1,

0.001
0.001
0.001
0.001
0.000
0.001
0.000
0.000
0.o00
o.ooo
0.091
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Tb - 1.746
Tn _ 1.746

sbz = O.Ool
Sr'= 0.006

T.tar = 0.111

Wr= O.OOO
W, = O.O0O

Tonp -- 1.146

,,irj 
.r. .,:

Xm(ave) = 0.03g

(from lookup tabfe)

= [(&r -&(ave))r+(&e-&(a
= r(xnr -X,(ave)lrrr*-".,|i]]l'- (&"'X(ave)Jz1no- r1

ave))'.. (&n-xn @v e))2y (nn- 1 )
= [Xr(ave)-{,(ave)/sqrt(sr?n, 

+ sr?no)

= st?hl
= sr?D,

= (Wl*To + W'*Trl(W6 + W.;

r"m;:::nificant difrerence between rhe monitoring data and rhe

T-TEST (draft a).xts



3 \
Cochran's Approximation to the Behrens_Fish€t Strrrfanrrc t r^^t t__ _ 

,9
To use this spreadsheet, ptease trr in onty the.n"oo -rljldent's 

t-Test (at a Sy"Levet of significance)

Permit Number
Facility Name
Parameter
What is the number of obser
what is rhe number of oo.",l::ont 

in the set of background data (nb)?
vations in the set of monitoring oata (n,)?

Background

1 0.0,
2 o.o1
3 o.o1
4 o.ol
5 0.05
6 o.o1
7  0 . 1 1
8 0.02
9 o.o7

10 0.02
11 o .Os
1 2  0 . 1 4
13 o.o2
't4 

O.O2
15 0 .o2
16 o.o2
17 0 .Oz
1 8
' l o

20

Xb(ave) - 0.096

Tb - 1.746
T' = 1.746

So2 = 0.001
Srt = O.0OO

T"ta, = -1.402

Wr= O.0OO
W. = O.OO0

vA0o@031

:,fj,n 
Foods, Inc.€ren Afren,

Nitrtte (W€il 4) ;
t7:

, ., 
' :,.1fi

ffi-X,(ave)j2

0.000

0.000

0.000

0.000
0.00.t

0.000
0.001
0.000
0.000

0.000

0.000
o.000
0.000
0.000

0.000
0.000
0.000

0.000

0.000

0.000

Monitored Site

0.01

0.01

0.03

0.01

0.05
0.01

0.05
o.o2
o.o2
0.03
0.02
o.o2
o.02
o.o2
0.02
o.o2
o.02

[X6-X6(ave)j2

0.001

0.001

0.001

0.001
0.000

0.001
0.005
0.000
0.001
0.000

0.000

0.011
0.000

0.000
0.000
0.000
0.000
0.000

0.000

0.000

T*ro = 1.246

X,(ave) = 0.022

(from lookup table)

= [(}i61 -X6(ave))2+(X62-\(ave))2. 
_ (X6"-]t6(ave))rft n6_ 1 )= [(X,1 -X,(ave))2+(X,._X,(ave))z.. 

1x.n-X.1ave il;W* r,

= [Xr(ave)-X6(ave)/sqrt(s.?n, + s52/n6;

= st%ll
= Sr?fl,

= (\{6*fo + W.*T./(W6 + Wr;

There is no significant difference between the monitoring data and the
::,",j,t#"nd 

data or there is a faifure of the assumption made for test

T-TEST (draft a).xts



Permit Number
Facility Name
Parameter
What is the number of obser
what is 

"" 
;;;;;;;;;':l':L::: 

in the set or backsrounct data (nb)?vaUons in the set of monitoring data (nm)?

Backgrouncl

1 0.4
2 0.6
3 0.4
4 o.g
5  o .18
6 0 . ,
7 o.o2
8 0 .15
9 0.06

10 o.o2
11 o.o2
12 o.o3
13 0 .16
14 0 .15
15 0 .16
1 6  0 . 1 1
17 0.29
1 8
. l9 ,  .  . . , , : , : i r  

.
20,,

X6(ave) = g.1g5

Monitored Site

0.5

0.3
0.1

1
0.09

0.03

0.02

0.17

0.02
0.o2

0.02
o.02
o.o2
0.08
0.02
0.04
0.04

ffi-X(ave)f

0.046
o.172
0.046
o.013
0.000
0.007
0.027
0.001
0.016
0.027
o.o27
o.o24
0.001
0.001
0.001
0.006
0.011
0.000
0.000
0.000

ffi-Xr(ave)g

0.125

0.o24
o.oo2
0.729
0.003
0.014
0.016
0.001
0.016
0.016
0.016
0.016
0.016
0.004
0.016
0.01 1
0.011
0.000
0.000
0.000

: .  , , ]
i'iu

Tl=

T m -

sbt = 0.027
Srt= 0.065

T*.. = {.s2g

Wb= O.OO2
W. = 0.004

T*ro = 1.246

Xm(ave) = 0..t46

t 
aOU 

(from tookup rabte)
1.746

= ft X61 -)16(ave))2+(&-Xu(ave))2. 
_ (xt,,-&(ave)ry(nb- 1 )= [ffi 1-X,(ave))z+(X.r-X.1ave))...(X,n_X,(ave) 

)2y $^- 1 )
= ffi (ave)-X5(ave)/sqrt(s"?n, 

+ sb?nb)

= ao?no
= s.?tt-

= (Wo*Tu + W'*T'/(W6 + W6,)

rh* is no significant differen"".l_:,y."en the monitoring data and the;i?iril"nd 
data or there i" 

"'iJirr of the assuiption made for test

r-TEST (c,raft a).xts



,.p
,1T"1t3= 

Approximafion to the Behrens-Fisher.sr,r.ra^rt^ r ? 
' 
'Pro use this spreadsheer, prease rir,,n on,r*"'.i*;'il":.:o*t's t-Test (at a s%Lever of significance,)

Permit Number
Facitity Name
Parameler

What is the number of obse
whar is the 

"r;;;;;;|":ons 

in the ser or backsrc
vations in 

"";;;;;#ff::d 

data (nb)?
Ing data (nn)?

Background

t -

2 5

3 5

4 5

s 0.6
6 179
7 5

8 3

9 5
1 0 6
1 1  g
12 121
1 3 4

1 4 5

1 5  1 8
t6  3 .7
17 3.34
1 8
1 9  r

20

Monitored Sr.te

c

o

o

o

14.5

21.2

28

30
34
36
36

34

34

34

34
41.1

29.7

fi(-)i6(ave)J,

282.319

282.319

282.319

282.319
449.540

22860.728

282.319
353.528
282.319
249.714
353.528

9840.179

316.924
282.319

14.4s8
327.695

340.858
0.000
0.000
0.000

[X,-X,(ave;1a

417.842

377.95g

3Zl.959
270.312

1 1 9.709
17.988

6.548
20.783
73.253
111 .489
1 1 1.489
73.253

73.253
73.253
73.253

245.1 99
18.138
0.000
0.000

0.000\(ave) = 21.692

Tr = 1.746
Tm - 1.746

Xm(ave) = 25.441

(from lookup table)

ti= 2917.711 =[(\1_X6(ave))2+1xo_Xolave;12...(Xu_Xo(ave))2/(nr-t)
s'-= 153.8ss =[fi.,-X.(ave),".d;;.il;;;,','.'.i","_",,uu" 

D2y...-11
T"u, = 0.302 = ffi (ave)-X6(ave)/sqrt(sr?n. 

+ sr?nu)

,.Yo= 
136.336 =su?nr

vvm= 9.050 =sr?n.

T*ro= 1.246 =(Wo*Tu+Wr*Tr/(W6+W,)

*";m:";:nificant difference between the monitoring data and the

T-TEST (ctrafl a).xls



,1T-1t:i" Approximafion ro rhe Bor,,.^L,_. Pro use this .il;";;[::";TffT:T":Sfl_:i:dent's r-resr (at a so/ol-evel or sisniricance)

Permit Number
Facility Name
Parameter
What is the number of obse
What is ,r" *;;;;;;;Jl.::ns 

in the ser or backs(rvafions 
" "",;;;;;;ilil::: #

Background

1 5

2 5
. 3 S

4 5

s 0.6
6 173
7 5

8 g

9 5
t o 6

1 1  3
12 121
1 3 4

1 4 s
.t5 

18
16 3.7
17 3.34
1 8

1 9 ,  , ,

2 0  , , i ,  . r  , '
' t , :

Xb(ave) - 21.802

Tr = 1.746
Tm = 1.746

Sb? = 2g17.711
sr2= 62.6g0

Trnr = -1. l lg

Monitorecf Site

5
5

5

5
9.7
9.7
c

6

15

8

3
33

8

21
3

4.4
1

[\-X6(ave)J,

282.319

282.319

282.319

282.319
449.uo

22860.728

282.319
353.528

282.319

249.714
353.528

9840.173

316.924
282.319
14.458

327.695
340.858

0.000

0.000

0.000

lX,-X,(ave;12

13.215
13.215

13.215
13.215

1.134
1.134

13.2.t5

6.945
40.509

o.404
31.757

593.639

o.404
152.886
31.7s7
17.938

58.298

0.000

0.000

0.000

: . ,

X'(ave) = 8.635

(from lookup table)

.iffF:ffi"J:il'ffi[li-,:':?li i:.y:en the mon*orins data and thevatidity 
- -'. rrrv'rE ru a r?lfure of the assumption ,i",iljJ t""t

= [(&r-X6(ave;12+(Xo.-)616u";;2. 
-(&"_Xs(ave))2/1no- t ;= [(X'1-X'(ave))2+(X*-X.(ave,;)...ffin-X.(ave) 

)2V h.-11
= [Xr(ave).X6(ave)/sqrt(s,?n, 

+ sbz/nb)

.y= 196,936 = so?nr
Wr= 9.6g7 =s.?n,

T-rp= 1.76 =(Wu*To+Wr*Trl(W6+Wr)

T-TEST (draft a).xts


